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(57) ABSTRACT

A case for an endless transmission member includes a first
case member attached to a vehicle-mounted internal com-
bustion engine and a second case member attached to the
first case member. The first and second case members define
an accommodation chamber that accommodates an endless
transmission member looped over rotating bodies of the
engine. The first case member mcludes a communication
hole that connects the accommodation chamber to the mside
of the engine. The first or second case member 1ncludes a
guide rib that guides lubricant from the accommodation
chamber to the nside of the engine. In an orientation of the
case when the engine 1s 1nstalled 1n a vehicle, the guide nb
1s provided along part of the lower side of the opening edge
of the communication hole including the lower end of the
opening edge.

4 Claims, 5 Drawing Sheets
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CASE FOR ENDLESS TRANSMISSION
MEMBER

BACKGROUND OF THE DISCLOSURE

The present disclosure relates to a case for an endless
transmission member. The case 1s attached to a vehicle-
mounted internal combustion engine.

Japanese Laid-Open Patent Publication No. 07-063025
discloses a chain case for accommodating chains that are
looped over sprockets of a vehicle-mounted internal com-
bustion engine. The chain case of this publication includes
a first case member attached to the vehicle-mounted internal
combustion engine and a second case member attached to
the first case member. The first case member and the second
case member define a chain chamber for accommodating
chains. The chain case of this publication includes a com-
munication hole for returning lubricant that has scattered
inside the chain chamber to the inside of the internal
combustion engine.

In a case i which the communication hole 1s provided in
the chain case like the chain case disclosed 1n the above-
described publication, the greater the opening area of the
communication hole, the more easily the lubricant returns to
the inside of the internal combustion engine. However, the
area provided for the opening arca of the communication
hole 1s limited. Thus, there 1s a demand for a structure that
clliciently returns the lubricant to the inside of the internal
combustion engine without increasing the opening area of
the communication hole provided in the chain case.

SUMMARY OF THE INVENTION

To achieve the foregoing objective and 1n accordance with
one aspect of the present disclosure, a case for an endless
transmission member 1s provided. The case includes a first
case member configured to be attached to a vehicle-mounted
internal combustion engine and a second case member
attached to the first case member. The first case member and
the second case member define an accommodation chamber
configured to accommodate an endless transmission mem-
ber looped over a plurality of rotating bodies of the vehicle-
mounted 1nternal combustion engine. The first case member
includes a communication hole configured to connect the
accommodation chamber to an mside of the vehicle-
mounted internal combustion engine. The first case member
or the second case member includes a guide rib configured
to guide lubricant from the accommodation chamber to the
inside of the vehicle-mounted internal combustion engine.
In an orientation of the case when the vehicle-mounted
internal combustion engine 1s installed 1 a vehicle, the
guide rib 1s provided along part of a lower side of an opening
edge of the communication hole including a lower end of the
opening edge.

With this configuration, in the accommodation chamber
inside the case, lubricant that drops from above the com-
munication hole and lubricant that flows down along the
inner surface of the first case member are received by the
upper surface of the guide rib. The lubricant that is recerved
by the upper surface of the gmide nb 1s guided toward the
inside of the vehicle-mounted internal combustion engine by
the guide rib. Thus, the lubricant 1s ethiciently returned to the
inside of the mternal combustion engine without increasing
the opening area of the communication hole in the first case
member.

In the orientation of the case when the vehicle-mounted
internal combustion engine 1s installed in the vehicle, the
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guide rib may include an upper surface including an inclined
surface that 1s inclined downward from the inside of the

accommodation chamber toward the opening edge. With this
configuration, the lubricant received by the upper surface of
the guide rib easily flows down toward the inside of the
vehicle-mounted 1nternal combustion engine along the
downward inclination of the inclined surface of the guide
rib. Thus, the lubricant 1s prevented from being left adhered
to the guide rib and failing to be returned to the iside of the
vehicle-mounted internal combustion engine.

In the orientation of the case when the vehicle-mounted
internal combustion engine 1s 1nstalled in the vehicle, the
communication hole may include a section 1n which a width
ol the communication hole decreases toward the lower end
of the opening edge. With this configuration, the guide rib
includes a portion that extends to incline downward toward
the lower end of the communication hole. Thus, the lubricant
received by the guide rib 1s prevented from spilling to the
outer side of the guide rib 1n the extending direction.

In the orientation of the case when the vehicle-mounted
internal combustion engine 1s 1nstalled in the vehicle, the
communication hole may be located 1n a region above a
position of at least one of the plurality of rotating bodies and
outward of a path of the endless transmission member.

With this configuration, some of the scattered lubricant 1s

returned to the inside of the vehicle-mounted internal com-
bustion engine via the communication hole, and the amount
of lubricant that flows down to the rotating bodies below the
communication hole and to the vicinity of the rotating
bodies 1s reduced. Thus, the lubricant that has flowed down
1s restrained from contacting the rotating bodies or the
endless transmission member to be scattered again.
The first case member may 1nclude a main wall portion
including the communication hole and a peripheral wall
portion extending from the main wall portion toward the
second case member. The peripheral wall portion may
extend along a periphery of the main wall portion to sur-
round an outer side of a path of the endless transmission
member. The communication hole and the guide rnib may be
provided to reach a position on the main wall portion where
the peripheral wall portion 1s provided.

With this configuration, the lubricant that 1s adhered to the
endless transmission member 1s easily adhered to the periph-
eral wall portion, which surrounds the endless transmission
member, by centrifugal force generated by operation of the
endless transmission member. Since the communication
hole and the guide rib reach the position on the main wall
portion where the peripheral wall portion 1s provided, the
lubricant that adheres to the peripheral wall portion and
flows down along the peripheral wall portion 1s gmided by
the guide nb and easily returned to the inside of the
vehicle-mounted internal combustion engine via the com-
munication hole.

BRIEF DESCRIPTION OF THE DRAWINGS

The features of the present disclosure that are believed to
be novel are set forth with particularity in the appended
claims. The disclosure, together with objects and advantages
thereolf, may best be understood by reference to the follow-
ing description of the presently preferred embodiments
together with the accompanying drawings 1n which:

FIG. 1 1s an exploded perspective view of a chain case
according to one embodiment;

FIG. 2 1s an enlarged front view of a part of the rear chain
case member:

FIG. 3 1s a front view of the rear chain case member:
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FIG. 4 1s a cross-sectional view taken along line 4-4 of
FIG. 2;

FIG. 5 1s a cross-sectional view of the chain case accord-
ing to a modification;

FIG. 6 1s a cross-sectional view of the chain case accord-
ing to a modification;

FIG. 7 1s a cross-sectional view of the chain case accord-
ing to a modification; and

FIG. 8 1s a cross-sectional view of the chain case accord-
ing to a modification.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Hereinaiter, one embodiment of the present disclosure
will be described with reference to FIGS. 1 to 4. First, a
schematic configuration of a chain case 10 and a vehicle-
mounted iternal combustion engine 50 will be described.

As shown 1n FIG. 1, the chain case 10 includes a rear
chain case member 20 and a front chain case member 40.
The front chain case member 40 has substantially the same
shape as the rear chain case member 20 1n a plan view. The
rear chain case member 20 and the front chain case member
40 are located to face each other. The rear surface of the front
chain case member 1s attached to the front surface of the rear
chain case member 20. The rear chain case member 20 and
the front chain case member 40 define a chain chamber R for
accommodating a first chain C1 and a second chain C2. In
the present embodiment, the first chain C1 and the second
chain C2 each correspond to an endless transmission mem-
ber, and the chain chamber R corresponds to an accommo-
dation chamber.

The chain chamber R accommodates a chain tensioner 31
for adjusting the tension of the first chain C1. The chain
chamber R also accommodates a first chain guide 32 for
guiding the first chain C1 and a second chain guide 33 for
guiding the second chain C2. In the present embodiment, the
rear chain case member 20 corresponds to a first case
member, and the front chain case member 40 corresponds to
a second case member.

As shown 1n FIG. 3, the rear chain case member 20 of the
chain case 10 1s attached to the front surface of the vehicle-
mounted internal combustion engine 50 (the surface on the
near side of the sheet of FIG. 3). In FIG. 3, the upper side
and the lower side 1n a state in which the vehicle-mounted
internal combustion engine 50 1s 1nstalled 1n a vehicle are
indicated by the arrows. In the following description, the
vertical direction 1s described with reference to the vertical
direction 1in an orientation of the vehicle-mounted internal
combustion engine 30 when installed 1n the vehicle as
shown 1n FIG. 3.

The wvehicle-mounted 1internal combustion engine 30
includes a drive sprocket 51. The drive sprocket 51 1s located
inside the chain chamber R. The drive sprocket 51 1s secured
to a crankshaft of the vehicle-mounted internal combustion
engine 50 and 1s rotated 1n accordance with the rotation of
the crankshaft. In the present embodiment, the drive
sprocket 51 1s rotated clockwise as viewed from the front
side of the front chain case member 40. The vehicle-
mounted internal combustion engine 50 includes two upper
idler sprockets 52. The upper 1dler sprockets 52 are located
above the drive sprocket 51 1nside the chain chamber R. The
upper 1dler sprockets 52 are respectively secured to two
camshafts of the wvehicle-mounted internal combustion
engine 50. The first chain C1 1s looped over the drive
sprocket 51 and the two upper 1dler sprockets 32. Thus, the
drive force of the drive sprocket 31 1s transmitted to the two
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upper 1dler sprockets 52 via the first chain C1. The vehicle-
mounted internal combustion engine 50 includes a lower
idler sprocket 53. The lower idler sprocket 53 1s located
below the drive sprocket 51 inside the chain chamber R. The
lower 1dler sprocket 53 1s secured to a drive shait of an o1l
pump. The second chain C2 1s looped over the drive sprocket
51 and the lower 1dler sprocket 53. Thus, the drive force of
the drive sprocket 51 i1s transmitted to the lower idler
sprocket 33 via the second chain C2. The first chain C1 and
the second chain C2 are lubricated by lubricant supplied
from an unillustrated o1l jet. In FIG. 3, the upper idler
sprockets 52 and the lower 1dler sprocket 53 are schemati-
cally illustrated as circles with broken lines. In the present
embodiment, the drive sprocket 51, the two upper idler
sprockets 52, and the lower i1dler sprocket 53 correspond to
rotating bodies over which the endless transmission mem-
bers are looped.

The rear chain case member 20 will now be described 1n
detail.

As shown 1in FIG. 3, the rear chain case member 20
includes a plate-shaped main wall portion 21 and a periph-
eral wall portion 23. The peripheral wall portion 23 1is
upright on the main wall portion 21 to extend from the main
wall portion 21 toward the front chain case member 40. The
shape of the main wall portion 21 in a plan view 1s designed
in accordance with the paths of the first chain C1 and the
second chain C2 and 1s elongated 1n the vertical direction as
a whole 1n the present embodiment. The peripheral wall
portion 23 extends along the periphery of the main wall
portion 21 on the side edge on one side of the rear chain case
member 20 1n the lateral direction, the lower edge, and the
side edge on the other side of the rear chain case member 20
in the lateral direction. That 1s, the peripheral wall portion 23
extends along the section of the periphery of the main wall
portion 21 other than the upper edge. As a result, the
peripheral wall portion 23 surrounds the outer side of the
path of the first chain C1 and the path of the second chain
C2 on the maimn wall portion 21 from three directions
including both sides and the lower part.

A circular insertion hole 24 1s provided at a position
slightly lower than the center of the main wall portion 21 of
the rear chain case member 20 in the vertical direction. The
insertion hole 24 extends through the main wall portion 21
along the thickness. The diameter of the insertion hole 24 1s
greater than the outer diameter of the drive sprocket 51. The
drive sprocket 51 1s inserted in the insertion hole 24 and
located 1nside the chain chamber R.

A downward cut-out portion 25 1s provided on the upper
section of the main wall portion 21. The range of the cut-out
portion 25 1s determined 1n accordance with the sizes and the
positions of the two upper 1dler sprockets 52. The two upper
idler sprockets 52 are located at a position of the main wall
portion 21 where the cut-out portion 235 i1s formed and are
inserted through the cut-out portion 25 to be located inside
the chain chamber R.

Two cut-through portions 26 are provided in the lower
section of the main wall portion 21. The cut-through por-
tions 26 extend through the main wall portion 21 along the
thickness. The two cut-through portions 26 are arranged in
the vertical direction. The opeming range of the lower one of
the two cut-through portions 26 1s greater than the outer
diameter range ol the lower 1dler sprocket 53. The lower
idler sprocket 53 1s 1inserted in the lower cut-through portion
26 and 1s located inside the chain chamber R. The chain
chamber R communicates with the inside of the vehicle-
mounted internal combustion engine 50 via the two cut-
through portions 26.
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Multiple (three 1n the present embodiment) through-holes
27 are provided in the main wall portion 21 above the
insertion hole 24. The through-holes 27 extend through the

main wall portion 21 along the thickness. The chain chamber
R communicates with the inside of the vehicle-mounted
internal combustion engine 50 via the through-holes 27.
The chain tensioner 31 1s arcuate and attached to the main
wall portion 21 of the rear chain case member 20. The chain
tensioner 31 1s located above the insertion hole 24 (the drive

sprocket 31) and closer to one side in the lateral direction
(left side 1n FIG. 3) than the insertion hole 24 1s. The chain

tensioner 31 1s attached such that the outer side of the arc
taces the center of the rear chain case member 20 1n the
lateral direction. The chain tensioner 31 1s supported at 1ts
lower end to be pivotal relative to the main wall portion 21
and 1s pivoted by an unillustrated drive member. The first
chain C1 abuts against the surface of the chain tensioner 31
on the outer side of the arc (the surface facing the center of
the rear chain case member 20 1n the lateral direction) to be
capable of sliding. Thus, the chain tensioner 31 guides the
path of the first chain C1 with the surface on the outer side
of the arc (guide surface) and 1s pivoted to adjust the tension
of the first chain C1.

A first chain guide 32 1s attached to the main wall portion
21 of the rear chain case member 20. The first chain guide
32 extends 1n an arc. The first chain guide 32 1s located
above the 1nsertion hole 24 (the drive sprocket 51) and closer
to the other side 1n the lateral direction (right side in FIG. 3)
than the insertion hole 24 1s. The first chain guide 32 1s
attached to the main wall portion 21 such that the outer side
ol the arc faces the center of the rear chain case member 20
in the lateral direction. The first chain C1 abuts against the
surface of the first chain guide 32 on the outer side of the arc
(the surface facing the center of the rear chain case member
20 1n the lateral direction) to be capable of sliding. Thus, the
first chain guide 32 guides the path of the first chain C1 with
the surface on the outer side of the arc (guide surface).

A second chain guide 33 i1s attached to the main wall
portion 21 of the rear chain case member 20. The second
chain guide 33 extends in an arc. The second chain guide 33
1s located below the insertion hole 24 (the drive sprocket 51)
and on the same side of the insertion hole 24 as the first chain
guide 32 1n the lateral direction. The second chain guide 33
1s attached such that the outer side of the arc faces the center
ol the rear chain case member 20 1n the lateral direction. The
second chain C2 abuts against the surface of the second
chain guide 33 on the outer side of the arc (the surface facing
the center of the rear chain case member 20 1n the lateral
direction) to be capable of sliding. Thus, the second chain
guide 33 guides the path of the second chain C2 with the
surface on the outer side of the arc (guide surface).

As shown 1n FIG. 3, a communication hole 29 1s provided
in the main wall portion 21 of the rear chain case member
20 to extend through the main wall portion 21 along the
thickness. The communication hole 29 connects the chain
chamber R to the inside of the vehicle-mounted internal
combustion engine 30. The communication hole 29 is
located 1n a region of the main wall portion 21 above the
insertion hole 24 (the drive sprocket 51) and below the upper
end portion of the chain tensioner 31. The communication
hole 29 1s located 1n a region closer to one side 1n the lateral
direction (left side 1n FIG. 3) than the surface of the chain
tensioner 31 on the outer side of the arc (guide surface) 1s.
That 1s, the communication hole 29 1s located in a region
outward of the path of the first chain C1 1n the main wall
portion 21 of the rear chain case member 20.
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As shown 1n FIG. 2, the communication hole 29 extends
to a position on the main wall portion 21 where the periph-
cral wall portion 23 1s provided. In other words, the com-
munication hole 29 1s provided at a position adjacent to or
that contacts the peripheral wall portion 23. In the present
embodiment, almost the entire vertical length of one side of
the communication hole 29 1n the lateral direction reaches
the position where the peripheral wall portion 23 1s pro-
vided. Also, the communication hole 29 includes a lower
section 29D. The width of the lower section 29D decreases
toward a lower end (the lowest end) 2956 of an opening edge
29q. In FIG. 2, part of the opening edge 29a of the
communication hole 29 is illustrated with a broken line.

The main wall portion 21 of the rear chain case member
20 1ncludes a guide rib 35. The guide rib 35 guides lubricant
from the chain chamber R to the inside of the vehicle-
mounted internal combustion engine 50. The guide rib 35 1s
provided along the lower part of the opeming edge 29a of the
communication hole 29 including the lower end 295. More
specifically, the guide rib 35 1s provided along the lower
section 29D of the commumnication hole 29 and the periph-
eral wall portion 23 and extends 1n a substantially V shape
as a whole. The guide r1ib 35 extends from the opening edge
29q toward the inside of the chain chamber R.

As shown 1 FIG. 4, the guide rib 35 extends from the
opening edge 29a of the communication hole 29 toward the
front chain case member 40 and curves toward the center of
the opening of the communication hole 29. As a result, the
surface of the guide rib 35 that faces the center of the
opening ol the communication hole 29 1s curved.

As shown 1n FIG. 2, 1n particular, at a section of the guide
rib 35 provided along the opening edge 29aq 1n the lower
section 29D of the communication hole 29, the surface
facing the center of the opening of the communication hole
29 1s an upper surface that 1s oriented upward. As shown 1n
FIG. 4, 1n this part of the guide rib 35, the above-described
curved surface 1s configured as an inclined surface 33a. The
inclined surface 35q 1s tilted downward from the inside of
the chain chamber R toward the opening edge 29a.

Operation and advantages of the chain case 10 configured
as described above will now be described.

During operation of the vehicle-mounted internal com-
bustion engine 50, the drive sprocket 51, which 1s located 1n
the chain chamber R, 1s rotated clockwise as viewed {from
the front side of the front chain case member 40. Accord-
ingly, the first chain C1 and the second chain C2 travel
clockwise on the corresponding path as viewed from the
front side of the front chain case member 40. At this time,
lubricant adhered to the first chain C1 and the second chain
C2 1s scattered inside the chain chamber R by centrifugal
force and adheres to the inner surface of the chain case 10.
The lubricant that has adhered to the mnner surface of the
chain case 10 drops downward from, for example, the
peripheral wall portion 23 of the rear chain case member 20
or flows downward along the main wall portion 21 and the
peripheral wall portion 23 of the rear chain case member 20.

Also, since the first chain C1 travels clockwise, part of the
first chain C1 guided by the guide surface of the chain
tensioner 31 travels upward from below. Thus, excessive
lubricant adhered to the first chain C1 1s carried upward
along the guide surface of the chain tensioner 31. As shown
by the arrow 1n FIG. 3, the lubricant that has been carried to
the top of the chain tensioner 31 drops or flows downward
from the upper end portion of the chain tensioner 31.
Furthermore, for example, lubricant that has adhered to the
upper 1dler sprockets 32 drops or flows down from the
vicinity of the cut-out portion 25 of the rear chain case
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member 20 (the vicinity of a cam housing or a cylinder head
of the vehicle-mounted internal combustion engine 50).

As shown 1n FIG. 3, the chain case 10 of the above-
described embodiment 1s 1nstalled in the vehicle 1n a tilted
state as a whole such that one side 1n the lateral direction
(left side 1 FIG. 3) 1s located lower than the other side 1n the
lateral direction (right side in FIG. 3). Thus, in the chain
chamber R, as a whole, the lubricant easily drops or tlows
down farther toward one side 1n the lateral direction (lett
side 1 FIG. 3) than the paths of the first chain C1 and the
second chain C2. Thus, most of the lubricant that drops or
flows downward from the upper end portion of the chain
tensioner 31 flows down along a region of the main wall
portion 21 of the rear chain case member 20 below the upper
end portion of the chain tensioner 31 and outward of the path
of the first chain C1 as shown by the arrow 1n FIG. 3.

In this respect, 1n the above-described embodiment, the
communication hole 29 of the main wall portion 21 1is
located 1n a region below the upper end portion of the chain
tensioner 31 and outward of the path of the first chain C1,
and the guide b 35 1s located along the opening edge 29a
of the communication hole 29. That 1s, the communication
hole 29 and the guide rib 35 are located on the moving path
along which the lubricant will drop or flow down from the
upper end portion of the chain tensioner 31. Thus, most of
the lubricant that drops or flows down from the upper end
portion of the chain tensioner 31 1s received by the upper
surface of the guide rb 35.

Also, 1n the above described embodiment, the communi-
cation hole 29 and the guide rib 35 reach the position in the
main wall portion 21 where the peripheral wall portion 23 1s
provided. Thus, for example, compared with the case in
which the communication hole 29 and the guide rib 35 are
provided separately from the peripheral wall portion 23, the
lubricant that moves along the peripheral wall portion 23 1s
casily guided to the upper surface of the guide rib 35.

As shown 1n FIG. 4, the inclined surface 35qa 1s provided
on the upper surface of a section of the guide rib 35 that 1s
provided along the opeming edge 29a at the lower section
29D of the communication hole 29. Thus, the lubricant
received by the upper surface of the guide rib 35 flows
toward the opening edge 29a. Therefore, the lubricant
received by the upper surtace of the guide rib 35 1s restrained
from being leit adhered to the upper surface of the guide rib
35 or spilling from the upper surface of the gmde rib 35
toward the front chain case member 40. Furthermore, 1n the
above-described embodiment, the lower section 29D of the
communication hole 29 1s formed such that the width is
decreased toward the lower end 295 of the openming edge 29a
as shown 1n FIG. 2. As a result, the guide r1b 35 extends 1n
a V shape. Thus, as shown by the arrow 1 FIG. 2, the
lubricant receirved by the upper surface of the guide rib 35
flows downward 1n the extending direction of the guide rib
35, that 1s, toward the lower end 2956 of the opening edge
29a. Thus, the lubricant received by the upper surface of the
guide rib 33 1s prevented from spilling to the outer side 1n the
extending direction of the guide nb 35 and, i particular, to
the center of the rear chain case member 20 1n the lateral
direction 1n the present embodiment.

When lubricant that has scattered in the chain chamber R
drops or tlows downward, for example, the lubricant con-
tacts the drive sprocket 51 or the lower 1dler sprocket 53 in
some cases. In this case, the lubricant that has dropped or
flowed down 1s caught 1n the rotation of the drive sprocket
51 or the lower 1dler sprocket 33 and is scattered again. Also,
when the lubricant drops or tlows downward, the lubricant
contacts the first chain C1 or the second chain C2 1n some
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cases. In this case also, the lubricant that has dropped or
flowed down 1s caught in the rotation of the first chain C1
and the second chain C2 and 1s scattered again. IT such
situation occurs, the lubricant in the chain chamber R 1s not
ciliciently returned to the inside of the vehicle-mounted
internal combustion engine 50, and furthermore, excessive
amount of air might be contained in the lubricant.

In this respect, in the above-described embodiment, the
communication hole 29 and the guide rib 35 are located 1n
the section of the main wall portion 21 above the drive
sprocket 51 and the lower idler sprocket 53. Also, the
communication hole 29 and the guide rib 35 are located at
part of the lower section of the first chain C1 and above the
second chain C2. Since some of the lubricant that has
dropped or flowed down 1s collected by the existence of the
communication hole 29 and the guide rib 35, the amount of
lubricant that drops or flows further downward from the
communication hole 29 and the guide rib 35 is reduced. As
a result, the lubricant 1s restrained from contacting the drive
sprocket 51 and the lower 1dler sprocket 33 to be scattered
again, and the lubricant 1s restrained from contacting the first
chain C1 and the second chain C2 to be scattered again.

The preferred embodiment may be modified as follows.

In the above described embodiment, the configuration of
the chain tensioner 31, the first chain guide 32, and the
second chain gmde 33 attached to the rear chain case
member 20 may be modified as required. For example, the
dimension, the shape, and the position of each of the chain
tensioner 31, the first chain guide 32, and the second chain
guide 33 may be changed. Also, for example, the chain
tensioner 31 may be configured as a chain guide that 1s
secured to the main wall portion 21. Furthermore, any or all
of the chain tensioner 31, the first chain guide 32, and the
second chain guide 33 may be omitted. That 1s, the configu-
ration of the chain tensioner 31, the first chain gmide 32, and
the second chain guide 33 may be modified as required in
accordance with the conditions such as the number and the
position of the sprockets provided on the vehicle-mounted
internal combustion engine 50 and the paths of the chains.

In the above-described embodiment, any configuration
may be employed as long as at least one chain 1s located 1n
the chain chamber R of the chain case 10. For example, the
lower idler sprocket 53 of the vehicle-mounted internal
combustion engine 50 and the second chain C2 may be
omitted.

The endless transmission members may be wet (hydrau-
lic) timing belts 1nstead of the first chain C1 and the second
chain C2. In the case of this modification, the rotating bodies
may be pulleys instead of the drive sprocket 51, the upper
idler sprockets 52, and the lower idler sprocket 53.

The inclination angle when the vehicle-mounted internal
combustion engine 30 1s installed in the vehicle may be
changed as required. For example, the vehicle-mounted
internal combustion engine 50 may be installed i the
vehicle 1n a tilted state 1n which, as a whole, the right side
surface 1n FI1G. 3 1s located lower than the left side surface.
Also, the vehicle-mounted internal combustion engine 30
may be installed in the vehicle without tilting the vehicle-
mounted internal combustion engine 50 1n any direction.
Depending on the inclination angle when the vehicle-
mounted internal combustion engine 50 1s installed in the
vehicle, the orientation of the chain case 10 when the
vehicle-mounted internal combustion engine 50 1s installed
in the vehicle 1s also changed. Thus, for example, the
configuration of the communication hole 29 and the guide
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rib 35 of the rear chain case member 20 may be designed
assuming the orientation when the chain case 10 1s 1nstalled
in the vehicle.

In the above-described embodiment, the rear chain case
member 20 does not necessarily have to include the periph-
cral wall portion 23, which 1s upright on the main wall
portion 21. For example, the peripheral portion of the main
wall portion 21 1n the rear chain case member 20 may curve
toward the front chain case member 40. That 1s, as long as
the chain chamber R, which is capable of accommodatmg
the first chain C1 and the second chain C2, i1s defined
between the rear chain case member 20 and the front chain
case member 40, the shape of the rear chain case member 20
may be changed as required.

The positions of the communication hole 29 and the guide
rib 35 1n the main wall portion 21 of the rear chain case
member 20 may be changed as required. For example, the
communication hole 29 and the guide r1b 35 may be located
in a region of the main wall portion 21 between the guide
surface of the first chain guide 32 and the peripheral wall
portion 23, or 1n a region ol the main wall portion 21
between the guide surface of the second chain guide 33 and
the peripheral wall portion 23. In any of the above modifi-
cations, the communication hole 29 and the guide rib 35 are
located 1n a region of the main wall portion 21 outward of
the paths of the chains.

Furthermore, the communication hole 29 and the guide
rib 35 may be located 1n a region of the main wall portion
21 inward of the paths of the chains. For example, the
communication hole 29 and the guide r1b 35 may be located
in a region of the main wall portion 21 between the guide
surface of the chain tensioner 31 and the guide surface of the
first chain guide 32. In this case, the shape of the opening of
the communication hole 29 and the position where the guide
rib 35 1s located need to be adjusted such that the guide rib
35, which 1s located along the opening edge 29a of the
communication hole 29, does not interfere with the chains.

The positions of the communication hole 29 and the guide
r1b 35 1n the vertical direction may be changed. For example,
the communication hole 29 and the guide rib 35 may be
formed 1n a region of the main wall portion 21 below the
insertion hole 24. In this case also, 1f the insertion hole 24
1s located above the lower 1dler sprocket 53, which 1s located
in the chain chamber R, the insertion hole 24 1s located 1n a
region above the position of at least one of the sprockets.

The communication hole 29 does not necessarily have to
reach a position on the main wall portion 21 where the
peripheral wall portion 23 1s provided. That 1s, the commu-
nication hole 29 may be separate from the peripheral wall
portion 23. If the amount of lubricant that flows down along,
the peripheral wall portion 23 of the rear chain case member
20 1s not great, the communication hole 29 may be separate
from the peripheral wall portion 23.

The shape of the opening of the communication hole 29
1s not limited to the configuration illustrated i1n the above-
described embodiment. For example, the width of the com-
munication hole 29 may be constant in the vertical direction,
or may be increased toward the lower end 295 of the opening
edge 29a.

The position of the guide r1b 35 along the opening edge
29a of the communication hole 29 may be changed as
required. For example, the guide rib 35 may be provided
along the opening edge 29a at the lower section 29D of the
communication hole 29 and does not necessarily have to be
provided on other parts of the opening edge 29a. That 1s, as
long as the guide rib 35 1s provided at least along the lower
end 295 of the opening edge 294 of the communication hole
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29, and a section where the guide rib 335 1s not provided
exists at part of the upper side of the opening edge 29a, the
lubricant that drops or flows down from above 1s recerved by
the guide nb 35.

As long as the guide r1ib 35 includes a section that extends
along the lower end 296 of the opening edge 29a of the
communication hole 29, the guide rnib 35 may include a
section that does not extend along the opening edge 29a.

In the above-described embodiment, the inclined surface
35a of the guide rib 335 i1s formed 1n an arc. However, the
inclined surface 35 may be changed to be straight. For
example, 1n a cross-sectional view of the guide rnib 35, 11 the
guide rib 33 projects from the main wall portion 21 toward
the front chain case member 40 linearly at an angle, the
inclined surface 35q of the gmde rib 335 1s formed to be
straight.

The guide rib 35 may have no inclined surface 35a. For
example, a guide r1b 36 shown 1n FIG. 5 includes a base 36a
and a distal end portion 3656. The base 36a extends perpen-
dicularly to the main wall portion 21. The distal end portion
365 extends from the distal end of the base 36a toward the
center of the opening of the communication hole 29 per-
pendicularly to the base 36a. With this modification, the
lubricant received by the upper surface of the base 36a of the
guide rib 36 1s prevented from overtlowing from the guide
rib 36 toward the front chain case member 40 by the
existence of the distal end portion 36b. Thus, the lubricant
received by the upper surface of the base 36a of the guide
rib 36 1s returned to the inside of the vehicle-mounted
internal combustion engine 50 via the communication hole
29. With this modification also, the guide rib 36 guides the
lubricant to the 1nside of the vehicle-mounted internal com-
bustion engine 50.

As shown 1 FIG. 6, a guide nib 37 may extend perpen-
dicularly to the main wall portion 21, and the guide rib 37
may abut against the mner surface of the front chain case
member 40. With this modification, no gap through which
lubricant can pass 1s provided between the distal end of the
guide rib 37 and the front chain case member 40. Thus, the
lubricant received by the upper surface of the guide nb 37
1s returned to the inside of the vehicle-mounted internal
combustion engine 50 via the communication hole 29. With
this modification also, the guide rib 37 guides the lubricant
to the inside of the vehicle-mounted internal combustion
engine 30.

A guide rib 41 may be provided on the front chain case
member 40. For example, the guide rib 41 shown 1in FI1G. 7
projects Ifrom the inner surface of the front chain case
member 40 toward the rear chain case member 20. The distal
end of the guide rib 41 abuts against the main wall portion
21 of the rear chain case member 20. With this modification
also, like the above-described modification shown 1n FIG. 6,
the guide rib 41 guides the lubricant to the inside of the
vehicle-mounted internal combustion engine 50.

A guide rib 38 may be provided on the rear chain case
member 20 and a guide rb 42 may also be provided on the
front chain case member 40. For example, 1n the modifica-
tion shown in FIG. 8, the guide rib 38 1s provided to project
from the main wall portion 21 of the rear chain case member
20 toward the front chain case member 40. The guide rib 42
1s provided to project from the inner surface of the front
chain case member 40 toward the rear chain case member
20. The distal ends of the guide rib 38 and the guide rib 42
contact each other, and thusly the guide rib 38 and the guide
rib 42 function integrally as a guide rib.

The number of the communication hole 29, 1n which the
guide rib 35 1s formed along the opening edge 29a, 1s not
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limited to one, but may be more than one. For example, the
guide rib 35 may be provided along the opening edge of any
of the cut-through portions 26 and the through-holes 27 of
the main wall portion 21. In this case, the cut-through
portions 26 and the through-holes 27 1n which the guide ribs
are provided function as commumnication holes.

Any method for forming the communication hole 29 and
the guide rib 35 may be employed. For example, the
communication hole 29 may be formed by punching. Also,
for example, 1n a case 1 which the guide rib 35 extends
perpendicularly to the main wall portion 21 of the rear chain
case member 20, when the communication hole 29 1s formed
by punching, the vicinity of the opening edge of the com-
munication hole 29 may be curved and the curved portion
may be formed as the guide rib 35. In this manner, depend-
ing on the method for forming the communication hole 29
and the shape of the guide rib 35, the communication hole
29 and the guide rib 35 can be formed simultaneously. In this
case, since the guide r1ib 35 does not need to be joined to the
rear chain case member 20 by, for example, welding, the
weight of the entire chain case 10 may be reduced.

Although the multiple embodiments have been described
herein, 1t will be clear to those skilled in the art that the
present disclosure may be embodied 1n different specific
tforms without departing from the spirit of the disclosure.
The disclosure 1s not to be limited to the details given herein,
but may be modified within the scope and equivalence of the
appended claims.

The 1nvention claimed 1s:
1. A case for an endless transmission member, the case
comprising:

a first case configured to be attached to a vehicle-mounted
internal combustion engine; and

a second case attached to the first case, wherein

an accommodation chamber 1s defined by a space between
the first case and the second case and 1s configured to
accommodate an endless transmission member looped
over a plurality of rotating bodies of the vehicle-
mounted internal combustion engine,

the first case includes a main wall portion between the
accommodation chamber and an 1nside of the vehicle-
mounted internal combustion engine and includes a
communication hole extending through a thickness of
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the main wall portion to connect the accommodation
chamber to the inside of the vehicle-mounted internal
combustion engine,
the first case includes a guide nib configured to guide
lubricant from the accommodation chamber to the
inside of the vehicle-mounted internal combustion
engine through the communication hole, the guide nb
extending from an opening edge of the communication
hole toward the space of the accommodation chamber,
and
in an orientation of the case when the vehicle-mounted
internal combustion engine is installed 1n the vehicle,
the communication hole includes a lower section which
includes a lowest end of the opening edge and has a
width that decreases toward the lowest end, and
the guide rib 1includes an upper surface with a curved
surface extending along the opening edge of the
lower section of the communication hole, the curved
surface curving downward from the space of the
accommodation chamber toward the opeming edge
such that lubricant 1n the accommodation chamber
moves toward the opening edge and through the
communication hole to the inside of the vehicle-
mounted internal combustion engine.
2. The case for an endless transmission member according,
to claim 1, wherein, 1n the orientation of the case when the
vehicle-mounted internal combustion engine i1s installed 1n
the vehicle, the communication hole 1s located 1n a region
above a position of at least one of the plurality of rotating
bodies and outward of a path of the endless transmission
member.
3. The case for an endless transmission member according,
to claim 1, wherein
the first case includes a peripheral wall portion extending
from the main wall portion toward the second case,

the peripheral wall portion extends along a periphery of
the main wall portion to surround an outer side of a path
of the endless transmission member, and

the communication hole and the guide rib are provided to

reach a position on the main wall portion where the

peripheral wall portion 1s provided.
4. The case for an endless transmission member according,
to claim 1, wherein the curved surface of the guide rib faces
a center ol an opening of the communication hole.
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